Ectopic overexpression of Nanog induces tumorigenesis in non-tumorous fibroblasts.
Key regulatory genes in pluripotent stem cells are of interest not only as reprogramming factors but also as regulators driving tumorigenesis. Nanog is a transcription factor involved in the maintenance of embryonic stem cells and is one of the reprogramming factors along with Oct4, Sox2, and Lin28. Nanog expression has been detected in different types of tumors, and its expression is a poor prognosis for cancer patients. However, there is no clear evidence that Nanog is functionally involved in tumorigenesis. In this study, we induced overexpression of Nanog in mouse embryonic fibroblast cells and subsequently assessed their morphological changes, proliferation rate, and tumor formation ability. We found that Nanog overexpression induced immortalization of mouse embryonic fibroblast cells (MEFs) and increased their proliferation rate in vitro. We also found that formation of tumors after subcutaneous injection of retroviral-Nanog infected MEFs (N-MEFs) into athymic mouse. Cancer-related genes such as Bmi1 were expressed at high levels in N-MEFs. Hence, our results demonstrate that Nanog is able to transform normal somatic cells into tumor cells.